A model containing the fundamental impedance of the PEP-I1 cavity along with the longitudinal beam dynamics and = feedback system components is in use. It is prepared in a format all0 wing time-domain as well as frequency -domain analysis and full graphics capability.
Feedback
Reduces the cavity impedance seen by the beam.
Comb Filter Feedback
Periodic structure applying gain at the synchrotron sidebands; one-turn delay. Further reduces the impedance seen by the beam. Sample rate: 10MHz, same as in hardware.
Group delay equalizer
Mitigates the effects of the in-band and out-of-band delay differences.
Delays
Signal delays in system prevent the application of unlimited gain. Loop delay including waveguide, cable, klystron, and feedback components is approximately 5 5011s.
Saturating Klystron
Contains group delay and bandwidth behavior. Saturation characteristics of klystron. ' AM gain decreases when running into saturation. The klystron operating point is nominally set to 90% of saturated power (95% of saturated voltage) in order to compromise between operating efficiency and feedback headroom.
Longitudinal (Bunch-by-Bunch) Feedback
Two aspects: Implemented as additional term in beam dynamics akin to radiation damping; also connection from B-by-B system to RF feedback system.
Adaptive Feedforward
A profile corresponding to 20MHz samples is generated by sampling the klystron drive signal over many turns, averaging, and modifying the feedforward values in order to produce a more constant klystron output. The feedforward signal adapts slowly and will not interfere with the operation of the feedback loops. An RF reference is generated to allow gap induced cavity transients to occur without feedback intervention. This reduces power fluctuation in the presence of gap transients to less than 2%.
Gain, phase, delay setting Analytic frequency-domain representation used to determine gains, phases, margins. The phase margin of the combined direct and comb feedback loops is set to 45".
Modal impedance based on system
Expected modal impedance may be calculated based on linear system components.
Performance
Presently takes 3minAms of beam time on a SPARC 10.
Operation
The model runs with full current at startup. The assumption is that the B-Factory will be free of large injection transients due to the gradual injection scheme. Slow loops (tuner and gap voltage) are preset and disabled. 
System parameter variation:
the klystron purchase specification.
Klystron delay and bandwidth were varied to validate

Forward and reflected power information
Tracking of reflected voltage in waveguide ahead of cavity allowed testing worst-case trip scenarios ( beam dump, klystron trip) confirming best window placement.
Test bed for additional components
Summary:
System has shown stable operation for PEP-I1 nominal HER and LER configurations. After completing the simulation, the bunch signals are converted to their modal components. Here we see all modes damping within 500 turns. In fact, the slowest mode to damp has a damping time of 150 turns. The radiation damping time is 3500 turns. The results of the linear time-domain simulation give good agreement with the expected values. This allows us to proceed and add the saturation effect.
